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[57] ABSTRACT 
This speci?cation discloses a sheet material receiving 
device provided near the lower part of the sheet mate 
rial discharging portion of an image forming apparatl ; 
such as a facsimile apparatus or 2 copying apparatus to 
receive sheet materials discharged from the image form 
ing apparatus. The sheet material receiving device is 
provided with a ?rst guide member against which the 
leading end of each discharged sheet bears and by 
which the sheet is directed downwardly, and a second 
guide member opposed to the ?rst guide member and 
forming a sheet receiving space, and has a gripping 
portion for holding down the sheet material received in 
the sheet receiving space, or the ?rst guide member is 
openable. 

19 Claims, 15 Drawing Sheets 
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SHEET MATERIAL RECEIVING DEVICE 

This application is a continuation of application Ser. 
No. 591,189 ?led Mar. 19, 1984, now abandoned. 

BACKGROUND OF THE INVENTION} 
1. Field of the Invention 
This invention relates to a sheet material receiving 

device, and more particularly to a sheet material receiv 
ing device provided near the lower part of the sheet 
discharging portion of an image forming apparatus such 
as a facsimile apparatus or a copying apparatus to re 
ceive sheet materials discharged from the image form 
ing apparatus. 

2. Description of the Prior Art 
In recent years, compactness and light weight of 

image forming apparatuses such as facsimile appara 
tuses or copying apparatuses have been particularly 
strongly desired. As a result, it has heretofore been 
usual that the tray for receiving recording paper sheets, 
originals and other sheet materials discharged from the 
image forming apparatus is not incorporated in the 
apparatus body but is mounted in a jutting-out relation 
ship with the apparatus and correspondingly the appa 
ratus body is made compact. 
As a result, even if the apparatus body is made com 

pact, the jutting-out tray makes the installation space 
correspondingly larger and this has led to a disadvan 
tage that the compactness in the true sense of the word 
has not yet been achieved. 

Also, rolled paper such as thermosensitive recording 
paper used in facsimile or the like has a strong curling 
tendency and it has been dif?cult to receive such paper 
on the linear surface of the tray in good order. 

Recently, to meet the requirement for. compactness of 
the apparatus body, there is a tendency of keeping the 
length of the paper unchanged and reducing the outside 
diameter of the rolled paper as much as possible and 
therefore, a method of reducing the diameter of the roll 
core as much as possible is adopted with a result that the 
curling tendency of the paper becomes more remark 
able, and development of a paper receiving method 
which can cope therewith is strongly desired. 

Also, when records of a plurality of originals are to 
be made by such an image forming apparatus, if record 
ing is effected in succession from the ?rst page of the 
originals, the recorded sheets discharged from the appa 
ratus are discharged with their image bearing surfaces 
facing upward and thus, the recorded sheets received in 
the tray of the conventional type are piled in succession 
with the ?rst page as the lowermost sheet and the sec 
ond and subsequent pages overlying the ?rst page, and 
the sheets piled on the tray are opposite in order to the 
originals. Therefore, the operation of re-arranging the 
recorded sheets in the order from the ?rst page after 
completion of the recording operation, i.e., the paginat 
ing operation, must be carried out, and this has been 
very much time-consuming. 
An example of the prior art will hereinafter be de 

scribed with reference to FIG. 1 of the accompanying 
drawings. 
FIG. 1 shows an example of the facsimile apparatus 

provided with a conventional sheet material receiving 
tray of this type. The facsimile apparatus 1 shown there 
is provided with an image reading and transmitting 
system for reading information from an original by an 
optical system 3 while feeding the original on an origi 
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2 
nal supporting table 2, and transmitting the image infor 
mation, and an image receiving and recording system 
for recording the image on thermosensitive recording 
paper 6 by a thermal head 7, the recording paper 6 being 
paid away from a recording paper roll 4 in accordance 
with the received image information and transported by 
a platen roller 5. Designated by 8 is a power source unit 
including a power source device. 
On the left side of the image forming apparatus body 

1, there is provided an original receiving tray 10 for 
receiving originals 9 successively fed out from the origi 
nal supporting table 2, and on the right side of the appa 
ratus body 1, there is provided a recording paper re 
ceiving tray 12 for receiving recording paper having 
images recorded thereon by the thermal head 7 and 
thereafter cut to a predetermined length, for example, 
the length of format A4, by a cutter 11. 

In such a conventional image forming apparatus, the 
trays 10 and 12 jut out on the opposite sides of the 
apparatus body 1 and therefore, even if the apparatus 
body is made compact, these jutting-out trays prevent 
the actual installation space from being very much re 
duced. If both of these trays are installed only on one 
side of the apparatus body, the installation space may be 
reduced by an amount corresponding to one tray, but in 
such case, the two driving systems for originals and 
recording paper, respectively, will be concentrated on 
one side of the apparatus body, and this will aggravate 
the spatial ef?ciency of the interior of the apparatus 
body and will complicate the driving systems, and this 
in turn may lead not only to reduced reliability but also 
to greatly increased cost. 

Also, recording paper sheets discharged onto the tray 
12 are discharged with their image bearing surfaces 
facing upward and therefore, when a plurality of sheets 
of records are to be prepared in succession, the record 
ing paper sheets are piled in such a manner that the ?rst 
page is the lowermost sheet and the last page is the 
uppermost sheet and accordingly, pagenation becomes 
necessary after completion of the recording operation. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to eliminate the 

above-noted disadvantages peculiar to the sheet mate 
rial receiving device used in the conventional image 
forming apparatus as described above and to provide a 
sheet material receiving device which can be mounted 
on an apparatus body without greatly jutting out of the 
apparatus body and enables the entire apparatus body to 
be compact. 

It is another object of the present invention to pro 
vide a sheet material receiving device which can reli 
ably hold a number of sheet materials therein and can 
properly hold even sheet materials having a strong 
curling tendency. 

It is still another object of the present invention to 
provide a sheet material receiving device which enables 
sheet materials to be easily taken out. 

It is yet still another object of the present invention to 
provide a sheet material receiving device which can 
receive a number of sheet materials in succession so as 
to eliminate the necessity of carrying out the pagenating 
operation after the sheet materials have been received in 
the receiving device. 

It is a further object of the present invention to pro 
vide a sheet material receiving device which can cope 
with even a great quantity of sheet materials fed out. 
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The sheet material receiving device of the present 
invention can attain the effect that the leading end of 
each sheet material is inserted into a blockading portion 
below a sheet material receiving space while the trailing 
end thereof is reversed and hangs outwardly of the 
apparatus, whereby the installation space of the appara 
tus can be remarkably reduced without causing any 
special tray to jut out from the apparatus body and 
moreover the sheet materials can be received in good 
order irrespective of the curling tendency of the sheet 
materials. Moreover, the sheet material receiving de 
vice of the present invention can receive a plurality of 
sheet materials into a tray with the information bearing 
surfaces thereof facing upward and in the order of pages 
and can attain not only the improvement of the installa 
tion space but also a great improvement in the operabil 
ity such as handling of sheet materials. Also, sheet mate 
rials are directed into the tray immediately after they 
have passed through a cutter, and this leads to the elimi~ 
nation of the necessity of providing a paper discharge 
roller and to the simplicity of the mechanism, which in 
turn leads to greatly reduced cost and enhanced reliabil 
ity. 

Also, unlike the conventional method of supporting 
sheet materials on the tray, the tray of the device of the 
present invention is for holding only the leading end of 
each sheet material and can therefore receive even re 
markably long sheet materials. 

In the present invention, to make the holding of sheet 
materials more effective, a plate spring or a friction 
piece can be attached to the leading end holding por 
tion, thereby enhancing the holding effect. 

Also, a safety mechanism for automatically opening 
the tray whenever a number of sheet materials exceed 
ing the receiving capacity of the receiving device has 
come is provided in the receiving device, whereby 
sheet materials can be prevented from jamming in the 
apparatus. 

Further, in the present invention, where a number of 
sheets exceeding the receiving capacity cf the receiving 
space formed between two guide members when a ?rst 
guide member is positioned in opposed relationship 
with a second guide member are to be received without 
injuring the intrinsic function of the aforementioned 
tray having the function of nipping the leading end of 
each discharged sheet, the ?rst guide member may be 
moved to its closed position and an external receiving 
device may be connected thereto, thereby copying with 
a great quantity of sheet materials. 

Further, according to the present invention, when a 
sheet material is to be cut to a predetermined length at 
the sheet discharge port of the image forming appara 
tus, the trailing end of the sheet material is forced by 
rotation of the cutting edge of the cutter to depend or 
hang outwardly of the apparatus while being reversed 
and therefore, even when the curling tendency of the 
cut sheet material is strong or the length of the cut sheet 
material is relatively short, the trailing end of the sheet 
material can be reversed outwardly of the apparatus, 
thereby positively attaining the intended effect as de 
scribed above. 

Furthermore, the present invention adopts a structure 
in which irrespective of the length of the record, re 
cording paper is cut to a predetermined length or 
greater from the bottom of the recording paper receiv 
ing portion without fail and therefore, the second and 
subsequent recording paper sheets can be directed to 
the receiving portion always along the inside of the 
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4 
preceding recording paper sheet and never jut out of 
the apparatus as has heretofore been experienced. 
The present invention is of course applicable not only 

to the reception of recording paper but also to the re 
ception of originals. 
While the above-described embodiment has been 

described with respect only to an apparatus in which 
continuous paper is cut, the present invention is of 
course applicable also to an apparatus using pre-cut 
paper. 
The invention will become more fully apparent from 

the following detailed description thereof taken in con 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of a facsimile apparatus 
according to the prior art. 
FIG. 2 is a schematic view of a facsimile apparatus 

having a tray according to the present invention 
mounted thereon. 
FIG. 3 is an illustration in which the recording paper 

receiving portion of the facsimile apparatus shown in 
FIG. 2 is closed. . 

FIG. 4 is an illustration in which the recording paper 
receiving portion is opened. 
FIG. 5 illustrates the loop condition of paper in the 

paper receiving portion according to the present inven 
tion. 
FIGS. 6 and 7 illustrate a safety cover for preventing 

any danger by the end of the cutting edge of a cutter. 
FIGS. 8 to 12 illustrate a series of movements of 

paper in the paper receiving portion of the tray of the 
present invention. 
FIGS. 13(a), (b) and (c) illustrate an application of the 

paper receiving portion of the tray of the present inven 
tion. 
FIGS. 14 to 16 illustrate a click mechanism con 

cerned with the opening-closing of the paper receiving 
portion of the tray of the present invention. 
FIGS. 17(0) and (b) show embodiments of the exter 

nal receiving device connected in a condition in which 
the ?rst guide member is in its open position. 
FIGS. 18 and 19(a) and (b) illustrate the tray of the 

present invention provided with a cut-away or a slot in 
the paper receiving portion thereof to receive narrow 
paper. 
FIGS. 20(a) and (b) illustrate different methods of use 

of the recording portion and the recording paper re 
ceiving portion of a facsimile apparatus using another 
embodiment of the present invention. 
FIGS. 21 and 22 are longitudinal cross-sectional side 

views of still another embodiment of the present inven 
tion. 
FIG. 23 is a block diagram of a control circuit. 
FIG. 24 is a flow chart illustrating the control opera 

tion. 
FIG. 25 is a plan view of recording paper cut to a 

short length. 
FIG. 26 is a plan view of recording paper out to a 

predetermined length. 
FIGS. 27 to 29 are longitudinal cross-sectional views 

illustrating the inconvenience occurring when the appa 
ratus is not provided with the feature of the embodi 
ment of FIG. 21. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The sheet material receiving device of the present 
invention will hereinafter be described with respect to 
some embodiments shown. 
FIG. 2 shows the facsimile apparatus of FIG. 1 which 

is provided with a sheet material receiving tray accord 
ing to the present invention. In FIG. 2, portions similar 
to those shown in FIG. 1 are given similar reference 
numerals and need not be described. Designated by 40 
and 41 are paper guides. 
A sheet material receiving tray 13 according to the 

present invention is provided near the lower portion of 
the recording paper sheet discharge port of the above 
described facsimile apparatus. The details of the sheet 
material receiving tray 13 are shown in FIG. 3. As 
shown in FIG. 3, the sheet material receiving tray 13 is 
comprised of a ?rst guide member 14 for downwardly 
guiding discharged sheets and a second guide member 
16 opposed to the ?rst guide member to form a sheet 
receiving space 15. The second guide member 16 com 
prises a plastic plate or the like ?xed to the stay 17 of the 
facsimile apparatus body 1, and the lower end of the 
?rst guide member 14 is connected to the lower end of 
the second guide member by a pin 18. In the embodi 
ment illustrated, these guide members are shown as 
plates, whereas they need not always be plates but may 
be, for example, members comprising a plurality of 
wires arranged longitudinally, and brie?y may be any 
members which are capable of blocking movement of 
recording paper and guiding it into the receiving space 
15. ' 

Provided between the facsimile apparatus body 1 and 
the ?rst guide member 14 is a click mechanism, not 
shown, for restraining the ?rst guide member 14in the 
state as shown in FIG. 3, and the ?rst guide member 14 
is normally held in its closed position (operative posi 
tion) shown in FIG. 3. As its lower end, the ?rst guide 
member 14 is pivotally connected to the second guide 
member by the pin 18, and the ?rst guide member 14 is 
designed to be movable between a closed position (a 
position indicated by solid line in FIG. 3) in which it is 
opposed to the second guide member 16 to form the 
sheet material receiving space 15 and a substantially 
horizontal open position (a position indicated by dots 
and-dash line in FIG. 3) in which it is spaced apart from 
the second guide member 16. Between the apparatus 
body 1 and the ?rst guide member 14, there is provided 
a click mechanism (not shown in FIG. 3) to hold the 
?rst guide member 14 in the closed position as long as a 
quantity of recording paper sheets corresponding to the 
receiving capacity of the sheet material receiving space 
15 is fed out, and when a quantity of recording paper 
sheets exceeding the receiving capacity of the sheet 
material receiving space 15 is fed out, the ?rst guide 
member 14 is moved to the open position (non-opera 
tive position) and in this position, the ?rst guide member 
14 is restrained by the stay 17 of the body 1 and held 
substantially horizontally. As shown in FIG. 4, in the 
open position of the ?rst guide member 14, discharged 
recording paper 6 is moved along the first guide mem 
ber 14 and accordingly, in this case, the ?rst guide mem 
ber 14 forms a discharge guide portion. 
When the length of the recording paper is short or 

too long, the ?rst guide member 14 may preferably be 
used in its open position. Also, when a great quantity of 
recording paper sheets is received at a time and the 
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6 
quantity exceeds the receiving capacity, the click mech 
anism for restraining the ?rst guide member 14 in the 
closed position can be automatically released by the 
weight of the received recording paper sheets and the 
?rst guide member 14 may be brought into its open 
position. 

In the sheet material receiving device of the present 
invention, there is provided an external receiving de 
vice for receiving a'great quantity of recording paper 
sheets fed out along the discharge guide portion formed 
by the ?rst guide member 14 when moved to its open 
position as described above, whereby the sheet material 
receiving tray can cope with the great quantity of re 
cording paper sheets. 
FIG. 17(a) shows an embodiment of such external 

receiving device. The external receiving device (re 
movably mountable) 33 shown in FIG. 17(a) is con 
nected to the fore end of the ?rst guide member 14 in a 
condition in which the ?rst guide member 14 has been 
moved to its open position, and receives the recording 
paper 6 fed out from the fore end of the ?rst guide 
member 14. 
FIG. 17(b) shows another embodiment of the external 

receiving device. The external receiving device 33’ 
shown in FIG. 17(b) is comprised of, for example, a 
wire type tray and in its base portion, it is hung on the 
machine body or the second guide member 16 and held 
in its position shown, and receives the recording paper 
6 in the same manner as the external receiving device 
shown in FIG. 17(a). 
Such external receiving device 33, 33’ has a substan 

tially V-shaped cross-section and therefore, if the re 
ceiving device 33, 33’ is connected in a condition in 
which the ?rst guide member 14 is opened, the ?rst 
guide member 14 serves also as the guide for the record 
ing paper 6 and can guide the severed recording paper 
6 into the external receiving device 33, 33’. Accord 
ingly, this is suitable for a case where a great deal of 
recording is effected continuously. 

Further, the above-described sheet material receiving 
tray is designed to grip the leading end of the recording 
paper fed out from the facsimile apparatus into the tray 
when the ?rst guide member 14 is held in its closed 
position indicated by solid line in FIG. 3, to reverse the 
trailing end of the recording paper and to hold it in a 
condition depending out of the tray. 
A narrow blockading portion 19 for gripping the 

leading end of a downwardly fed sheet material is 
formed in the lower portion of the sheet material receiv 
ing space 15 formed between the ?rst guide member 14 
and the second guide member 16 in the closed position 
of the ?rst guide member 14 as shown in FIG. 3. In the 
embodiment illustrated, the sheet material receiving 
space 15 is formed into a V-shaped and the blockading 
portion 19 is formed at the bottom thereof, whereas this 
space need not always be V-shaped, but the wall sur 
faces formed by the two members at the lower end may 
be somewhat spaced apart from each other. Also, the 
angle formed between the recording paper and the ?rst 
guide member 14 in its closed position may be an obtuse 
angle so that the recording paper may be smoothly 
guided downwardly into the receiving space 15 while 
bearing against the guide member 14. 
The angle formed between the ?rst guide member 14 

and the recording paper, more exactly, the angle 
formed between the end edge of a reinforcing rib 25 and 
the recording paper being fed out, may be an obtuse 
angle so that the recording paper 6 may be smoothly 
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guided to the lower end of the receiving space 15 while 
keeping contact with the reinforcing rib 25 of the ?rst 
guide member 14. 

In the case of the present embodiment, the distance 
over which the recording paper 6 passes through a 
cutter 11 and arrives at the second guide member 16 is 
short and therefore, the angle formed between the re 
cording paper being fed and the second guide member 
16 also is an obtuse angle. 

Further, at the upper end of the ?rst guide member 14 
when in its closed position, there is formed an opening 
portion 20 which permits reversal of the trailing end of 
the recording paper gripped at its leading end by the 
gripping portion 19, and above the discharge portion 
for recording paper, namely, above the cutter 11, there 
is disposed a guide member 23 for guiding outwardly of 
the opening portion 20 a loop formed as shown in FIG. 
5 by a sheet discharged from the discharge portion after 
gripped at its leading end by the gripping portion 19 as 
described above. In this manner, the opening portion 20 
suf?cient for the loop-like recording paper 6 to be dis 
charged is formed between the upper end of the ?rst 
guide member 14 and the upper case 22 and guide mem 
ber 23 of the body 1. The loop is discharged out of the 
apparatus with the upper surface of the guide member 
23 and the end surface of the upper case 22 as the guide 
surfaces and at last, as shown in FIG. 11, it becomes 
greatly curled and depending outwardly of the appara 
tus body. In that case, the guide member disposed above 
said discharge portion performs the important function 
of reliably guiding the loop formed at the trailing end of 
the sheet out of the apparatus through the opening 
portion formed at the upper end of the ?rst guide mem 
her. 
As described above, the cutter 11 is disposed in the 

sheet discharging portion of the facsimile apparatus, 
and this cutter 11 is provided with a cutting edge which 
cuts the recording paper 6 being discharged and then is 
rotated in a direction to move the trailing end of the cut 
recording paper toward the opening portion 20. That is, 
as shown in FIG. 5, the cutter 11 has a movable cutting 
edge 11b rotatable about a shaft 110 and a ?xed cutting 
edge 11c cooperating with the movable cutting edge 
11b, and is designed to cut the recording paper 6 by the 
movable cutting edge 11b being rotated clockwise 
about the shaft 11:: as viewed in FIG. 5 and to push the 
trailing end of the cut recording paper 6 to the right. 

Accordingly, when the leading end 6' of the record 
ing paper 6 is directed into the wedge-shaped receiving 
space 15 of the receiving tray 13 and this leading end is 
seized in the bottom of the receiving space and at the 
same time the trailing end portion of the recording 
paper continuously paid away is cut by the cutter 11, 
the trailing end of the recording paper is fed out of the 
apparatus while being reversed by the resiliency of the 
paper and the action of the rotational force of the cut 
ting edge of the cutter, and reception of the recording 
paper is completed with the leading end 6’ of the re 
cording paper 6 being seized in the apparatus and the 
trailing end thereof depending outwardly of the appara 
tus and thus, the operation can be connected to the 
reception of the next recording paper. 
Even in this state, the leading end 6a of the recording 

paper 6 eats into the portion of intersection between the 
?rst and second guide members 14 and 16 due to the 
wedge effect and therefore does not slip off. 

After a sheet of recording paper has been cut in this 
manner, subsequent sheets of recording paper are cut 
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successively in a similar manner, and the subsequent 
sheet of recording paper is surely guided to the bottom 
of the receiving space 15 along the preceding recording 
paper already cut and depending, and is cut with its 
leading end feeding into the bottom of the receiving 
portion between the second guide member 16 and the 
recording paper having already fed thereinto due to the 
wedge effect. 
Such a series of operations of the recording paper 

sheets 6 are repeated and recording paper sheets are 
accumulated in the tray 13. 
When the number of recording paper sheets thus 

accumulated exceeds the receiving capacity of the tray, 
?rst guide member holding means for restraining the 
?rst guide member 14 forming the wedge-shaped sheet 
material receiving space in its operative position is auto 
matically released by the weight of the recording paper 
sheets 6 or by deenergization of the electromagnet, and 
the ?rst guide member 14 is moved to its non-operative 
position to prevent jamming of paper in the apparatus. 
(The details of this will later be described.) 
The distance between the sheet discharging portion, 

namely, the cutter 11 in the illustrated embodiment, and 
the blockading portion 19 for gripping the leading end 
6' of the recording paper 6 is shorter than the length of 
the recording paper 6 in the direction of feeding (30 cm 
in case, for example, recording paper of size 4 is used). 

. Accordingly, when the recording paper has been fed 
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into the receiving space 15, the recording paper is held 
in the tray with its leading end gripped by the blockad 
ing portion 19 and its trailing end depending outwardly 
of the apparatus. Thus, when a number of recording 
paper sheets have been successively fed in, these re 
cording paper sheets can be successively received into 
the receiving tray in the above-described condition. 
Since the recording paper sheets are held in the tray in 
such a condition, the bundle of recording paper sheets 
can be easily pulled out of the tray by grasping its trail 
ing end portion depending from the tray when the re 
cording paper sheets are to be taken out after comple 
tion of the recording operation. Also, each recording 
paper sheet is held in the tray in its reversed state and 
therefore, the paginating operation heretofore required 
of the conventional tray is unnecessary. 
To obtain the effect of the present invention as de 

scribed above, in a facsimile apparatus, even where the 
amount of information transmitted and recorded 
thereby is very small, a blank space may be provided to 
the discharged recording paper so that the aforemen 
tioned predetermined length of the recording paper 
may be kept as a minimum predetermined dimension. 
(This will later be described in detail.) 
The aforementioned cutter 11 will now be described. 

The cutter 11 has the movable cutting edge 11b rotat 
able about the shaft 11a and the ?xed cutting edge 11c 
cooperating with the movable cutting edge, the end 
11b’ of the movable cutting edge 11b being inclined at 
an angle lengthwisely of the cutting edge as shown in 
FIG. 6 to successively cut the recording paper as if a 
pair of scissors cut paper. Accordingly, the cutting end 
portion of the cutting edge 11b in the lengthwise direc 
tion thereof, namely, the gap 11d encircled by a dots 
and-dash line in FIG. 7, becomes large and may injure 
the ?nger tip when the latter touches the end of the 
cutting edge. In the structure shown, to prevent such a 
danger, a guide surface 23’ having an angle of inclina 
tion corresponding to the angle of inclination of the end 
















